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Objectives. Closed reduction is generally recommended for acute nasal bone fractures, and rhinoplasty is considered in
cases with an unsatisfactory outcome. However, concomitant rhinoplasty with fracture reduction might achieve bet-
ter surgical outcomes. This study investigated the surgical techniques and outcomes in patients who underwent rhino-
plasty and fracture reduction concomitantly, during the acute stage of nasal bone fracture.

Methods. Forty-five patients who underwent concomitant rhinoplasty and fracture reduction were enrolled. Nasal bone
fractures were classified into three major types (type I, simple fracture; type II, fracture line that mimics nasal osteot-
omy; and type III, comminuted fracture) based on computed tomography images and preoperative facial images. Tiwo
independent otolaryngology-head and neck surgeons evaluated the surgical outcomes and telephone based survey

were made to evaluate patients satisfaction.

Results. Among 45 patients, there were 39 males and 6 females. Type I was the commonest type of fracture with 18 pa-
tients (40%), while the most frequently used surgical technique for corrective surgery was dorsal augmentation with
44 patients (97.8%). The mean visual analogue scale satisfaction score of the surgeons and patients were 7.62 and 8,
respectively, with no significant differences between fracture types.

Conclusion. Concomitant rhinoplasty with fracture reduction can be performed for acute nasal bone fracture patients, and

it might lead to better aesthetic outcomes.
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INTRODUCTION

The nose is the most protuberant feature of the face, and thus,
most vulnerable to facial trauma [1]. Hence, nasal bone fracture
is reported to be the most common facial fracture and the third
most common fracture in the human body [2].

The techniques for treating a nasal bone fracture are closed
reduction or open reduction,; closed reduction within 3 weeks of
injury is usually recommended [3-5]. This is also because closed
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reduction is a relatively simple procedure that can be performed
on an outpatient-basis, under local anesthesia; thus it is cost-ef-
fective [6,7]. However, outcomes following closed reduction are
difficult to predict and reports of postreduction external nasal
deformity vary from 9% to 50% [2,6,8-11]. Additionally, some
cases require open reduction with rhinoplasty in the early stage
[10,12,13].

Even a simple fracture can lead to a nasal deformity, and in-
appropriate treatment can cause aesthetic and functional issues.
External nasal deformity prior to nasal trauma may lead to un-
expected outcomes. Hence, initial treatment needs to be
planned carefully. In the present study, we aimed to analyze the
clinical features in cases where concomitant rhinoplasty and
open reduction were performed as the primary treatment, after
nasal bone fracture. Furthermore, we concentrated on patients
who had external nasal deformity prior to nasal bone fracture.
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Table 1. Nasal bone fracture classification
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Classification Description

| Simple fracture with minimal displacement

Il Fracture with a favorable fracture line that mimics nasal osteotomy, which is performed for improving the shape of the nose
lb A broad nasal dorsum on the unaffected side
lIh A hump nose on the unaffected side

1 Comminuted fracture with saddle nose deformity that requires reconstruction of the nasal dorsum

Ideal nose Q
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Fig. 1. Types of nasal bone fractures. Blue line indicates an ideal shape and location of the nasal bone. (A) Aesthetically ideal bony pyramid. (B)
Type |, minimally displaced nasal bone fracture, which remains within the blue line. (C) Type llb, a broad based nose, with unaffected bone
outside the blue line and the fractured bone inside the blue line. (D) Type Ilh, a hump nose with intact bone above the blue line and fractured
bone inside the blue line. (E) Type Ill, comminuted fracture with a septal fracture where all components collapse away from the blue line. Ar-

rows indicate directions of displacement of fracture site in favorable way.

MATERIALS AND METHODS

The present study was a retrospective analysis of pre- and post-
operative facial photographs and computed tomography (CT)
images, as well as medical records of 45 patients who underwent
concomitant rhinoplasty and open reduction within 4 weeks of
nasal bone fracture. Regardless of fracture type, patients’ person-
al desire for an aesthetic improvement was our major guideline
to choose which patient does or does not receive rhinoplasty.
This study was approved by Institutional Review Board of Chun-
gbuk National University Hospital (IRB No. 2016-05-010).

The procedures were performed at the Department of Otorhi-
nolaryngology in Chungbuk National University Hospital be-
tween January 2010 and June 2016. The inclusion criteria were
patients whose outpatient follow-up records were available for at
least 6 months following the surgical treatment. Patients with a
history of rhinoplasty, nasal septoplasty, or nasal bone fracture
prior to the most recent injury were excluded from the study. The
mean follow-up period was 3.25 years (range, 6 months to 6
years). Age, sex, mean time between trauma and surgery, and
type of surgery patients received were documented based on
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= Closed reduction in nasal bone fracture is relatively simple
procedure.

= The outcomes of closed reduction are difficult to predict.

= Concomitant rhinoplasty and open reduction might achieve
better surgical outcome in selected cases.

medical records. Nasal bone fracture was classified by a novel
method made by the investigators into the following types based
on pre- and posttrauma photographs and CT images of the pa-
tient (Table 1, Fig. 1).

Two otorhinolaryngologists, who did not participate in any
surgeries for these patients, assessed the surgical outcomes. The
assessment involved an analysis of pre- and postoperative facial
photographs and CT images of the patients, and use of a visual
analog scale (VAS) for assessor’s satisfaction, where a score of 0
indicated “not satisfied at all” and 10 indicated “very satisfied.”
Same VAS method was used for patient’s satisfaction that were
obtained by telephone based survey.

The IBM SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis. A chi-square test was performed for
the analysis of fracture types and surgical methods used. To de-
termine the correlations of surgical methods with VAS scores, a
student #-test was performed.

RESULTS

Among 45 patients, there were 39 males (86.7%) and 6 females
(13.3%), with a mean age of 29.3 years (range, 15 to 65 years).
The mean time between the nasal bone fracture and surgery
was 17.8 days (range, 6 to 28 days). Type I was the commonest
type of fracture with 18 patients (40%), while the most fre-
quently used surgical technique for corrective surgery was dor-
sal augmentation with 44 patients (97.8%) (Table 2).

The types of corrective surgeries performed were divided into
three groups and the outcomes were compared between the
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groups. Spreader graft was the most commonly used technique
in type II fractures (n=9, 81.8 %) and extracorporeal septoplasty
was most commonly used in type III fractures (n=12, 75%).The

Table 2. Characteristics of patients who received rhinoplasty after
nasal bone fracture

Characteristic No. (%)
Sex
Male 39(86.7)
Female 6(13.3)
Nasal bone fracture type
| 18 (40.0)
llb 6(13.3)
I 5(11.1)
Il 16 (35.6)
Surgical technique
Dorsal augmentation
Implant 35(77.8)
Onlay graft 33(73.3)
Septal extension graft 13(28.9)
Dorsal reinforcement
Extracorporeal septoplasty 18 (40.0)
Spreader graft 14 (31.1)
Tip surgery
Cap graft 28 (62.2)
Columellar strut 28 (62.2)
Transdomal suture 25 (55.6)
Shield graft 5(33.3)
Cephalic resection 1(2.2)
Osteotomy 11(14.4)

Table 3. Analysis of rhinoplasty procedures and surgical outcomes

mean postoperative VAS score was 7.62+£1.11 and 8+0.74 for
surgeon’s and patients’ respectively, with no significant differ-
ences between fracture types (Table 3). When type II fractures
were analyzed by sub-types, IIb and IIh, the results show no sig-
nificant differences in the surgical techniques used or VAS scores
(Table 4).

Two cases (4.4%) required a revision surgery using auricular
cartilage under local anesthesia: one to correct mild asymmetric
nasal dorsum and the other to correct mild nasal tip asymmetry.
Besides the two cases that we mentioned, there were no report-
ed cases of complications, such as infection, bleeding, nasal sep-
tum perforation, or major external nasal deformity in any of the
45 cases. Here we demonstrate two cases of type II fracture
(type IIb and type IIh).

Case 1

A 34-year-old male patient was admitted for a deviated nose
and nasal stuffiness caused by a nasal bone fracture sustained 1
week earlier. The patient had been always unhappy about his
broad nasal dorsum and it was explained to him that the frac-
ture line caused by the trauma mimicked nasal osteotomy for
correcting a broad nasal dorsum. Based on CT images and shape
of the patient’s nose, it was diagnosed as a type IIb nasal bone
fracture. The surgery involved medial and lateral nasal osteoto-
my using an open external rhinoplasty approach on the unaf-
fected side. Augmentation surgery was performed using silicone,
and cap graft was performed by raising a columellar strut and
spreader graft with the nasal septal cartilage. The patient had a
natural looking nasal bridge after the surgery, and nasal stuffi-

Rhinoplasty method VAS

Fracture type Dorsal augmentation Dorsal reinforcement ; :

Tip surgery ~ Osteotomy Surgeon Patient

Implant Onlay SEG Spreader ECS
| 14 (77.8) 12 (66.7) 6(33.3) 2(11.1) 4(22.2) 18 (100) 0 7.72+1.18 8.11+0.76
Il 9(81.8) 8(72.7) 4(36.4) 9(81.8)* 2(18.2) 11(100) 11 (100)* 7.36+1.50 7.82+0.75
1l 12(75) 13(81.3) 3(18.8) 3(18.8) 12(75) 12 (75) 0 7.6910.70 8+0.73
Total - - - - - - 7.62+1.11 8+0.74
P-value 0.916 0.630 0.529 <0.001 0.002 0.972 <0.001 0.683 0.627
Values are presented as number (%) or mean+ standard deviation.
VAS, visual analogue scale; Onlay, onlay graft; SEG, septal extension graft; Spreader, spreader graft; ECS, extracorporeal septoplasty.
*Statistically significant (P<0.05).
Table 4. Analysis of rhinoplasty procedures and surgical outcomes within type Il fractures
Rhinoplasty method VAS

Fracture type Dorsal augmentation Dorsal reinforcement ; :

Tip surgery ~ Osteotomy Surgeon Patient

Implant Onlay SEG Spreader ECS

llb 6 (100) 4(66.7) 1(16.7) 5(83.3) 1(16.7) 6 (100) 6 (100) 7.83+0.98 8+0.63
I 3(60) 4(80) 3(60) 4(80) 1(20) 5 (100) 5 (100) 6.80+1.92 7.6+0.89
P-value 0.182 0.576 0.197 0.727 0.727 1 1 0.278 0.284

Values are presented as number (%) or meanstandard deviation.

VAS, visual analogue scale; Onlay, onlay graft; SEG, septal extension graft; Spreader, spreader graft; ECS, extracorporeal septoplasty.
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Fig. 2. Facial photographs and com-
puted tomography (CT) image of
case 1. (A) Preoperative facial bone
CT shows a broad base bony pyra-
mid with left nasal bone fracture. The
fracture line mimics a lateral osteoto-
my. (B) Preoperative facial photo-
graph shows a right side broad base
nose. (C) Postoperative facial photo-
graph shows a well-corrected broad
base nose.

Fig. 3. Facial photographs and three-dimensionally reconstructed computed tomography (CT) image of case 2. (A) Preoperative three-dimen-
sionally reconstructed CT image shows a hump nose with left nasal bone fracture. The fracture lines mimic a medial and lateral osteotomies.
(B, C) Preoperative facial photographs show a hump nose with right side deviation. (D, E) Postoperative facial photograph shows a well-cor-
rected hump nose.

ness improved, resulting in high satisfaction level in both, the
patient and surgeon (Fig. 2).

Case 2

A 29-yearold female patient was admitted for nasal bone and
septal fractures sustained 2 weeks earlier. The patient had been
always unhappy about her hump nose. Her fracture was classi-
fied as type IIh nasal bone fracture based on CT images and
shape of the patient’s nose. It was explained to the patient that
the pattern of her fracture mimicked nasal osteotomy, which is
performed to correct an open roof deformity that occurs follow-
ing corrective surgery on hump nose. The patient agreed to un-
dergo external rhinoplasty and open reduction. Since the pa-
tient desired a natural looking long nose, the surgery involved
reduction of nasal bone fracture via an open external rhinoplas-
ty approach, followed by medial and lateral nasal osteotomy

and nasal hump resection for correction of the hump nose, in
addition to nasal augmentation using silicone. The patient had a
natural looking nasal dorsum after the surgery and the satisfac-
tion level was high in both, the patient and the surgeon (Fig. 3).

DISCUSSION

In the present study, nasal bone fractures were classified into
three types: type I was a simple fracture, for which concomitant
immediate reduction and rhinoplasty could be performed if the
patient desired cosmetic rhinoplasty. Closed reduction is often
used as the primary treatment for simple nasal bone fractures,
and if the treatment fails, open reduction or rhinoplasty is con-
sidered after reevaluation at 6 months [6,14]. On the other
hand, a recent study successfully performed immediate reduc-
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tion and rhinoplasty after a nasal bone fracture and indicated a
surgeons’ mean VAS score of 7.14, which was similar to the re-
sults of our present study [13]. An open approach allows more
accurate assessment and reduction of the fractured nasal bone
and septum. Moreover, the patient’s desire for cosmetic rhino-
plasty can be fulfilled through a diligent surgery, which also re-
duces the time and cost associated with secondary surgery.

Type 11 was defined in the present study as a favorable frac-
ture, which is similar to an osteotomy performed during rhino-
plasty. In rhinoplasty, osteotomy is performed to correct the
broad base of the nose, deviated nose, or open roof deformity
caused by nasal hump resection. When a fracture similar to oste-
otomy occurs in patients with a naturally flat or hump nose, cor-
rection of the nasal bone fracture is performed concomitantly
with rhinoplasty, via osteotomy on the unaffected side.

Type Il was comminuted fracture, which often requires open
reduction and internal fixation. For this, internal fixation with a
microplate is done after open sky incision, but the surgical out-
come may not be satisfactory due to visible scarring, or the skin
above the microplate being prominent or palpable. Although
such deformity can be reduced by closed reduction, followed by
rhinoplasty as a secondary procedure, the prolonged period of
treatment and hospitalization, increases the treatment costs. In
general, changes in the rate of bone resorption, adhesion to
nearby tissues, and stiffening of the supporting base are expect-
ed in the acute phase of a nasal bone fracture; hence, there is
reluctance for concomitant fracture reduction and cosmetic sur-
gery. In contrast, there are studies that recommend rhinoplasty
using an open approach for elaborate, functional reconstruction
of comminuted nasal bone fracture [5,15] while the present
study showed successful surgical outcomes by performing aug-
mentation surgery after reconstruction of the caudal septum
when the radix was intact.

We found that spreader graft and osteotomy were the most
commonly used technique in type II fractures, and extracorpo-
real septoplasty was most commonly used in type III fracture
with the differences being statistically significant. Although these
results may have no clinical meaning, considering the fact that
choosing which surgical techniques to implement are sometimes
decided during septorhinoplasty, data may help explaining to
the patients about the procedures that they may receive.

There could be some challenges that should be highlighted in
the present study. One is the fact that facial edema and other in-
juries immediately after the trauma make it difficult to identify
the nasal deformity accurately. Nasal deviation may be underes-
timated due to the presence of facial edema, and height of the
nose might be assessed incorrectly due to swelling of the nearby
tissues or the presence of a facial fracture. Therefore, when plan-
ning rhinoplasty in a patient with nasal bone fracture, thorough
preoperative consultation, along with analysis of CT images and
facial photographs of the patient prior to the trauma are essen-
tial. Moreover, stability of the radix area must be secured; how-

ever, when there is a severe nasal septal fracture, cartilage avail-
able for the surgery might be limited, and the use of auricular
and/or costal cartilage should be considered.

This was a retrospective study and all patients had undergone
rhinoplasty using open approach as the primary treatment. The
study has a limitation of not being able to offer a comparative
analysis with treatment outcomes from staged rhinoplasty.
Hence, additional studies with a larger sample size and various
treatment methods are necessary in the future.

A nasal bone fracture can cause aesthetic and functional chal-
lenges, and if these challenges are neglected, the patient might
require longer hospitalization and treatment period, besides in-
curring a higher cost of treatment. If the patient desires aesthetic
improvement and the outcome of closed reduction is not satis-
factory, concomitant open reduction and rhinoplasty can be
performed during primary treatment to avoid a secondary sur-
gery, thus optimizing the costs.

In conclusion, for patients with nasal bone fracture with preex-
isting external nasal deformity, concomitant fracture reduction,
and external rhinoplasty through proper selection and consulta-
tion with the patient, might lead to better aesthetic outcomes.
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